Aulacidea kiefferi Cotte, 1915, a cynipid species that induces gall formation on the plant Carthamus lanatus L., known only from a single old record from France, was recently re-discovered in a locality south-east of Madrid (central Spain). In this study, we re-describe the species, including a new description of the male and the terminal larva. We transfer the species to the genus Phanacis, and provide a key for the identification of the related West European Phanacis species. P. kiefferi might potentially be used as an agent for the biological control of the host plant, C. lanatus, the saffron or distaff thistle, a harmful weed native to the Mediterranean Region, with a virtually worldwide current distribution.
Introduction
Cynipids of the tribe "Aylacini" (Hymenoptera: Cynipoidea, Cynipidae), also known as herb gall wasps, induce galls on herbs and shrubs of the families Asteraceae, Papaveraceae, Lamiaceae, Valerianaceae and Rosaceae. The greatest species richness within this group of cynipids is found in the West Palaearctic region, and it is thought that the centre of radiation of herb gall wasps occurred in the area surrounding the Black Sea (Liljeblad & Ronquist 1998; Ronquist & Liljeblad 2001; Nieves-Aldrey, 2001; Melika, 2006) . Approximately 160 species of Aylacini are known worldwide, with 125 of them recorded from the Palaearctic (Liljeblad, 2002) . The Western European genera of Aylacini were revised by Nieves-Aldrey (1994) , who later revised all species found in the Iberian Peninsula (Nieves-Aldrey, 2001 ). The only other recent review on this group is from Melika (2006) . Morphological and molecular studies of Cynipidae phylogeny have shown that the currently classified "Aylacini" group is an artificial and non-monophyletic assemblage of different lineages (Liljeblad & Ronquist, 1998; Nylander et al, 2004) . Clearly, the classification of these genera need re-examination.
One of the most species-rich Aylacini genera is the species complex Phanacis/Timaspis. The group includes about 25 species, most of them distributed in the Palaearctic, particularly in Europe and Central Asia (Nieves-Aldrey, 2001; Liljeblad, 2002; Melika, 2006) . Recently the first Phanacis species from the Afrotropical region has been described (Melika & Prinsloo 2007) . Timaspis has been alternatively synonymized with Phanacis by Eady & Quinlan (1963) , resurrected by Nieves-Aldrey (1994) , and returned to synonymy by Melika (2006) . This instability reflects the taxonomic complexity of these two genera. A thorough revision of the species complex that incorporates molecular phylogenetic data is still necessary.
The different species of Phanacis predominantly induce galls on plants of the Asteraceae family, particularly in species of Centaurea, with the exception of two species, which produce galls in Phlomis (Lamiaceae) and Eryngium (Apiaceae). The list of Western European species of Phanacis (sensu stricto) includes eight species (Table 1) .
Aulacidea kiefferi was described by Cotte (1915) (although this author attributed the description to Kieffer), who found the gall on Kentrophyllum lanatum (L.) DC. (= Carthamus lanatus L.), on the Mediterranean coast of France. The species has not been observed in the more than 90 years since its description. Unfortunately the type material of this species has not been found and it is therefore excluded from this revision. The species has more recently been found near Madrid (Central Spain) and we assign it to the genus Phanacis. The objective of the present study is to re-describe A. kiefferi with the material recently collected from Spain. We aim also to provide a key for the identification of the allied Western European Phanacis species, and to describe the adult male and the mature larvae of the species.
Materials and Methods
Studied material was reared from galls collected in the field in Spain. Adults emerged from galls in rearing cages under laboratory conditions. Freshly collected galls were dissected and their contents (larvae and adults) identified and photographed. Adult insects were dissected in 70% ethanol, air dried, mounted on a stub and coated with gold. Micrographs of several standardized views were taken with a scanning electron microscope FEI QUANTA 200 using a high vacuum technique. Forewings were mounted in Euparal on slides, and examined under a stereomicroscope. Larvae were transferred directly from absolute alcohol onto an SEM-stub, and were examined at a low vacuum without fixation or coating. Larval mandibles were dissected, mounted, and observed similarly to the morphological parts of adult, following the proto- Ronquist & Nordlander (1989) , Ronquist (1995) , Nieves-Aldrey (2001) and Liljeblad (2002) . SEM pictures of adult and larva will be deposited in Morphbank (http://morphbank.com).
Phanacis kiefferi (Cotte, 1915) This species was described from material reared from galls on Kentrophyllum lanatum (= Carthamus lanatus) collected in Cogolin (Var, south-eastern of France).
The original insect description is relatively poor, and refers only to a few morphological characteristics. Furthermore, although the description was illustrated with a habitus figure, many important diagnostic characters are not discernibly illustrated. The species was not further recorded until its rediscovery in Spain, and we now present a complete re-description of the adults based on SEM image analysis, including the first description of the male and the terminal larva. Body length 2.4 mm (range 2-2.8 mm; N = 15) for females; 2 mm (range 1.8-2.2; N = 2) for males. Body coloration black; the first six antennal segments and the legs, excepting the proximal half of the coxae, light brown or dirty yellow. Forewing hyaline and veins brown, excepting parts of the R1, subcostal yellowish or reddish-yellow.
Head
Head, dorsal view, about twice as wide as long, slightly wider than mesosoma; POL 1.4 times OOL, posterior ocellus separated from inner orbit of eye by about 2.6 times its diameter. Genae slightly expanded behind eyes.
Head anterior view ( Fig. 1A ) more or less rounded, 1.2 times as wide as high; lower face sparsely pubescent; facial striae radiating from clypeus extended close to ventral margin of compound eyes and laterally to the ventral margin of antennal toruli; the facial striae are absent medially above clypeus. Upper face and vertex almost bare and with reticulate sculpture. Ocellar plate slightly raised; the median ocellus separated from the anterior margin of the vertex by a distance equal to its diameter. Malar space about 0.5 times as long as height of a compound eye. Clypeus almost subquadrate, not sculptured, ventral clypeal margin slightly projected over mandibles. Anterior tentorial pits clearly visible, epistomal sulcus not impressed, clypeo-pleurostomal lines hidden by lateral clypeal striae. Antennal toruli situated at mid height of the head. Distance between antennal rim and compound eye slightly longer than width of antennal socket including rim.
Occiput (Fig. 1B ) sparsely pubescent, with alutaceous-reticulate sculpture, without occipital carina. Distance between occipital and oral foramina as long as height of occipital foramen. Hypostomal sulci slightly impressed, joining before hypostomata.
Mouthparts. Mandibles strong, exposed; right mandible with 3 moderately acute teeth; left with 2 teeth. Maxillary stipes twice as long as wide; maxillary palp 5-segmented; labial palp 3-segmented.
Antennae, female ( 
Mesosoma
Pronotum, female ( Fig. 2A) . Length of pronotum medially (= shortest distance between dorsal and anterior margins) moderately long (high).
Admedian pronotal depressions oval-transverse, separated, usually hidden by the ventral pronotal plate. Lateral surface of pronotum with reticulate sculpture.
Mesonotum. Mesoscutum (Fig. 1E ) 1.4 times as wide as long in dorsal view; with reticulate sculpture and with some scattered, short setae. Median mesoscutal impression shallow and inconspicuous in posterior one third of mesoscutum, absent anteriorly. Notauli complete, narrow, not strongly con- verging posteriorly; distance between notauli at the transscutal fissure 0.5 as distance at anterior mesoscutal margin (Fig. 1E ). Anteroadmedian signa visible but faint. Mesoscutum and scutellum separated by a distinct transscutal suture. Scutellar foveae ellipsoidal, 0.15 times as long as scutellum, foveae smooth; their anterior and posterior margins well marked, the posterior margins widely diverging from a medial septum separating the foveae. Dorsal surface of scutellum with marked reticulate sculpture, rugose posteriorly. Axillula densely pubescent. Mesopleuron beneath mesopleural triangle completely reticulate sculptured (Fig. 1F ). Posterior margin of mesopleural triangle not well marked.
Metanotum (Fig. 2B) . Metascutellum conspicuously constricted medially. Metanotal trough 1.2 times as wide as medial constriction of metascutellum, smooth and pubescent.
Metapectal-propodeal complex. Lateral propodeal carinae narrow, slightly divergent posteriorly. Lateral and median propodeal area with rugose sculpture and pubescent. Nucha dorsally with strong, irregular, longitudinal rugae.
Legs. Metatibia 1.06 times as long as metatarsus. Tarsal claws (Fig. 2F ) simple, without a basal lobe or tooth.
Forewing (Fig. 4B ) 0.7 times as long as body, hyaline. Radial cell 2.1 times as long as wide; R1 prolonged along anterior margin of wing, but the vein is much paler, losing its colour; first abscissa of radius (2r) curved and radius (Rs) slightly bowed, reaching anterior margin of wing. Areolet conspicuous. Hair fringe along apical margin of wing long.
Metasoma
Female metasoma (Fig. 2C ) as long as head and mesosoma combined. Third abdominal tergum 0.3 times as long as metasoma; 1.2 times as long as fourth; antero-medial area of third abdominal tergum bearing only 4-5 setae and thus not forming a patch. Fourth to seventh terga smooth, bare, without micropunctures visible, excepting some micropunctures visible basally on fourth tergum. Projecting part of hypopygial spine short, about twice as long as height, with some long setae slightly longer as apical margin of spine. Male metasoma (Fig. 2D ) with third abdominal tergum 0.4 times as long as metasoma; 1.6 times as long as fourth; 8 setae present on antero-medial area of third abdominal tergum. Phallus. Aedeagus not expanded apically. Paramere only slightly extending beyond digitus; digitus with three visible spines ( Fig. 2E) .
Gall (Figs. 4F-H)
The gall develops at the annulus or collar area, between the stem and the root of the host plant Carthamus lanatus L. (Asteraceae), and, therefore, the galls are subterranean or semisubterranean. Gall size is variable, from only small swellings measuring 0.7 x 0.4 cm, to larger swellings measuring 1.5 x 2.1 cm (average = 1.2 cm width x 1 cm length; N=15). There is frequently only one swelling in each galled plant stem, but there are occasionally two neighbouring swellings (Fig. 4G) or even several smaller swellings, which coalesce into a larger mass. In addition to the hypertrophied stems, we occasionally find cryptic galls, which are composed of scattered isolated larval cells (Fig. 4E ). Each gall is plurilocular (polythalamous), the internal tissue is white and tough, and contains several scattered larval cells. The surface of the galls is rugose and glabrous. The galls develop in spring and mature during the summer, and remain on the dry plants in the late summer.
The original description of the galls collected in France reported the presence of smaller galls developing on the concave sides of branching aerial stems and causing variable deformations on stems or in the median leaf veins. We did not observe any of these types of aerial galls in material collected in Spain.
Remarks
The original account of Aulacidea kiefferi (attributed by Cotte to Kieffer) consists of a short description and a drawing of a female habitus. Although the species was originally thought to belong to the genus Aulacidea, some morphological characteristics of the original description are not consistent with the characteristics of this genus. For example, the absence of facial striae, and the third antennal segment, clearly longer than the fourth, does not fit with Aulacidea. Another character usually present in Aulacidea species is a lateral patch of dense setae on the base of the second metasomal tergum, but this character is not mentioned in the description of A. kiefferi and was not observed in the specimens studied here. Other characteristics described in the original account are further inconsistent. The mesopleuron is described as shiny and nearly smooth, a characteristic that does not fit with either Aulacidea or Phanacis as Aulacidea shows a striated mesopleuron, and Phanacis shows a reticulate sculpture. The closed radial cell is a hallmark of all Aulacidea species, and is shared by some species of the Phanacis/Timaspis complex. In conclusion, after augmenting the original description with additional characters from our recently collected material, including the conformation of the pronotum and the larval morphology, we are confident that this species belongs to the genus Phanacis.
Morphologically Phanacis kiefferi is similar to Phanacis zwoelferi Nieves-Aldrey, 1995, a species inducing cryptic galls in stems of Silybum marianum L. However, the proportions of antennal segments, the shape of the scutellar foveae, and the coloration of R1 along the anterior margin of the radial cell, allow easy differentiation between the two species. P. kiefferi is readily distinguished from the species P. helminthiae (De Stefani, 1902) , P. caulicola (Hedicke, 1939) and P. comosae Nieves-Aldrey, 2008 by the non sculptured clypeus, projected ventral margin of clypeus, the shallow, narrower posteriorly notauli, and the relatively shorter radial cell.
The group of Phanacis species related to P. kiefferi can be distinguished with the key as follows. ....................................................... 
Life cycle
This species shows a typical single brooded sexual generation life cycle. Insects emerge from the galls in the spring of the second year, when new host plants are available. The sex ratio is not even, males appearing at a lower frequency than females (3 out of 51 individuals in the present study). Description. Length 2.4 mm (range 2.3-2.6; n= 5). Body in ventral and lateral views sub-rectangular ( Figs 3A-B ), weakly and gradually tapering towards the posterior end; relatively straight and only slightly curved ventrally. Integument yellowish and smooth, with a few short setae concentrated in the head region and the first thoracic segment. Body composed of head and 13 segments. First segment, in ventral view divided into two parts, one dorsal and the other ventral, separated by a constriction or a suture; anterior and posterior margins of ventral part of this first body segment touching at the ventral-most point, below mouth parts; segments 6-11 of similar length but progressively narrower; last segment truncate at apex and wider than long.
Head (Fig. 3C ) more or less triangular, medial area of vertex convex. Antennal areas and antennae not visible. Antennal setae absent. A pair of very short and inconspicuous genal setae present.
Mouthparts. Clypeus (Fig. 3D ) well marked with its ventral margin straight and clearly prolonged ventrally into a sub-rectangular piece above the labrum; pair of supraclypeal setae present. Labrum more or less semicircular with regularly curved sides. Maxillae triangular with its apex pointed and with a pair of conspicuous maxillary palps. Tip of mandibles visible under labrum. Maxillary setae present but inconspicuous. Labium small and concavous, usually collapsed. Salivary opening rounded and situated under a funnelshaped depression; the area surrounding the salivary opening is tuberculate and not clearly visible.
Mandibles (Figs 3E-F) slightly asymmetrical, without sculpture or hairs. Both mandibles with two teeth and a third secondary smaller tooth; the intermediate tooth being shorter on the right mandible.
Distribution. This species was originally recorded only from a single location on the Mediterranean coast of France (Cote d´Azur,Var, Cogolin). The species is now found in Arganda (Madrid), Central Spain.
Discussion
In addition to P. kiefferi, three cynipid species have been recorded as galling Carthamus species (Melika, 2006) . Phanacis carthami Gussakovskij, 1933 was found on roots of Carthamus sp.; Isocolus carthami Diakontschuk, 2003 induces galls in flower heads of Carthamus lanatus L., and Isocolus tinctorius Melika & Gharaei, 2006 , induces galls in flower heads of Carthamus tinctorius L. Phanacis carthami has been recorded in Uzbekistan and Ukraine, while I. carthami is known from Ukraine and I. tinctorius from Iran. Of these three species, P. carthami is the most closely related to P. kiefferi. Despite the fact that the specific host plant species has not been identified (Carthamus sp.), both the generic description and the subterranean location of the gall of this species closely resemble P. kiefferi. However, the descriptions of the galls do not match: P. carthami galls are described as monolocular, and sometimes form aggregates in roots as deep as seven cm (Belizin, 1959; Melika, 2006) , while P. kiefferi galls are plurilocular and usually located at the ring region, between the root and the stem. Furthermore, according to the identification key by Melika (2006) , P. carthami adults differ from P. kiefferi individuals in the shape of the scutellar foveae, the notauli, as well as in coloration.
The host plant Carthamus lanatus L. (the saffron or distaff thistle) is an annual plant native to the Mediterranean Region, which now presents a virtually worldwide distribution. In large areas of North America and Australia, it is a widespread and troublesome weed of crops and pastures (Aeschlimann, 1997; Ash et al, 2003) . In Spain, this plant is common in refuse areas, along paths, ditches, dumps, uncultivated and wastelands. In central Spain and to the southeast of Madrid, this plant is frequent in dry areas with calcareous soils. The habitat is shared with other plants of the family Asteraceae, including Silybum marianum, and Centaurea spp., other hosts of Phanacis species (sensu stricto).
A large survey of natural enemies of C. lanatus was performed in southern Europe (Aeschlimann, 1997) . However P. kiefferi was not cited among the 50 different natural enemies discussed. P. kiefferi might potentially be used as agent for the biological control of this harmful weed.
